Background: Sickle Cell Disease is the commonest monogenic haemoglobinopathy worldwide. Living with a long-term condition such as sickle cell disease during adolescence constitutes a significant challenge for the key stakeholders due to the combined effects of chronic illness and adolescent development. For adolescents with sickle cell disease to be cared for and supported appropriately and effectively, it is crucial that health professionals have a comprehensive knowledge and understanding of how adolescents experience living with the condition. While there is developing literature about how adolescent's experience sickle cell disease, this body of research has not been critically reviewed and synthesised.
• Previous reviews on adolescent's experience of living with a chronic illness have reported common themes about psychosocial experiences: striving for a normal teenage life, making and maintaining friendships, and experiences of school.
• There is developing literature about how adolescents experience sickle cell disease, but this body of research has not been critically reviewed and synthesised.
What this paper adds
• Critically appraises and synthesises the international literature about adolescents' experiences of living with sickle cell disease.
• Highlights the importance to adolescents with sickle cell disease of developing a sense of responsibility and social reciprocity, which has not been reported in the broader literature about living with chronic illness during adolescence.
• Identifies a gap in evidence about how adolescents experience and manage sickle cell disease symptoms.
Introduction
Sickle cell disease (SCD) is the most frequent monogenic haemoglobinopathy worldwide, affecting approximately 20-25 million people, with the majority living in sub-Saharan Africa (Mulumba and Wilson, 2015) . Annually, about 300,000 babies are born with the condition worldwide, thus making it a critical public health concern (United Nations , 2008) . It is estimated that, by 2050, there will be an increase of 30% in the number of people with sickle cell anaemia, the most prevalent and most severe form of SCD (Piel et al., 2013) .
SCD is characterised by life-threatening and life-limiting consequences such as recurrent painful crises, chronic anaemia, anaemic crises, fatigue, delayed growth/ sexual A C C E P T E D M A N U S C R I P T development, increased susceptibility to severe infections, multi-systemic complications, and organ damage. These lead to high mortality and morbidity rates, with significant social and economic impacts (Mulumba and Wilson, 2015) . Although bone marrow transplant, together with recent gene therapy has resulted in a cure for a small number of patients in some well-resourced countries, it is not feasible as a global public health approach (Fitzhugh et al., 2014; Ribeil et al., 2017) . Instead, it has been recommended that services should provide on-going comprehensive care based on a holistic, multidisciplinary approach to manage the condition and mitigate its complications (Mulumba and Wilson, 2015) .
Like all long-term conditions, managing SCD in adolescence constitutes a challenge for the young person, his/her family, and the health providers due to the combined effects of SCD and adolescent development (Suris et al., 2004 ). While there is developing literature about how adolescent's experience SCD, this body of research has not been critically reviewed and synthesised. Consequently, this review aimed to critically appraise and integrate primary evidence on adolescents' experiences of living with SCD, with the purpose of enhancing professionals' knowledge and understanding and making recommendations for clinical practice and future research.
Method

Design
Given the focus on adolescents' life experiences of SCD, it was important to include both qualitative and quantitative evidence. An integrative review approach was employed. Whittemore and Knafl's (2005) framework for conducting integrative review guided the study. Their framework was selected because it permits a narrative approach to synthesis, which was most appropriate for the aims of the review, and the nature and balance of the evidence included.
A C C E P T E D M
A N U S C R I P T
Search methods and study selection
The Centre for Review and Dissemination (2009) to identify optimal search terms. A comprehensive search strategy (Table 1) was developed, which was modified according to the databases. The Boolean operators "OR"
and "AND" were used to combine terms within and across the concepts respectively.
Online abstract archives of relevant journals (for example, American Journal of Hematology, and Journal of Hematology and Oncology) together with OpenGrey and
Open Access Theses and Dissertations were searched. The latter were searched for unpublished studies, and dissertation and thesis abstracts. Finally, a manual search of all reference lists of included studies and relevant reviews was performed to identify additional papers that were not identified in the database searches. Only the first author conducted the literature search and screened potential studies for inclusion; however, the final included studies were agreed upon in a team of three. Searches were unlimited by year, study design or context, provided English versions of articles were available.
Four inclusion criteria (Table 2 ) guided the study selection.
Quality appraisal, data extraction and synthesis
The methodological quality of these studies was appraised, using the Hawker et al.
(2002) checklist, which is designed to be used in mixed reviews (Box 1 below and in the supplementary material). Hawker et al.'s tool uses numeric scoring to assess the overall quality of studies. To aid interpretation of scores, we present these as: 'high quality' (satisfactorily reporting on at least seven of the nine dimensions); 'moderate quality' Data were extracted on the study context, purpose, methodology/design, theoretical construct, participants, and main results by the first author. Due to the varied designs of the included studies, findings were synthesised using a traditional narrative approach, involving thematic analysis.
Results
Search outcome
A total of 1,205 studies were identified. These were imported to Endnote X5, and fulltext articles of 59 studies were retrieved and screened for inclusion. Full-text articles of three eligible studies could not be located, and none of them was referenced in other studies. Forty studies fulfilled all the inclusion criteria. Figure 1 presents the study identification and selection process. 
Study Characteristics and Methodological Quality
The 40 included were conducted in five different contexts: the United States (24), United Kingdom (6), Jamaica (3), sub-Saharan Africa (5) and Middle East (2). Studies were
published from 1976 to 2016. An overview of the included studies is presented as supplementary material. Almost all the included studies were of moderate to high quality, with only three rated as low. As the low-rated papers contributed different insights, they were included in the review but with their findings treated with caution.
Most the studies provided little or no information regarding recruitment, sampling, sample size calculation, target population, response rates and participants who declined participation, limiting the transparency of authors' assumptions and decisions regarding these elements and creating doubts about the samples' representativeness.
Furthermore, despite the growing recognition of children's rights particularly about their involvement in decision-making and in research that aims to learn about their experiences (Kirk, 2007) , all the studies failed to adequately explain how they obtained informed assent/consent and preserved the rights of the adolescent participants.
Moreover, all the quantitative studies were based on relatively small non-random samples, and most employed cross-sectional design; a methodology which may be insensitive to the process of adaptation over time that occurs with chronic diseases. Only one quantitative study provided evidence of sample size calculation (Graves et al., 2016) . Moreover, the samples differed regarding age range, disease severity, genotype and phenotype, and family patterns and dynamics. Indeed, most the studies overlooked the potential influence of these factors on their findings. Almost all the included studies involving participants of a wide age range failed to account for differences based on the stages of adolescence. It is notable that nearly all the included studies either failed to discuss their findings in-depth in the context of the studies' geographical, cultural, and healthcare settings or provided insufficient information about the context to enhance the reader's understanding of the results.
Furthermore, several of the included quantitative studies employed generic instruments that are neither child-specific nor age-appropriate nor disease-specific, limiting their sensitivity to the developmental issues of the population. The results reported by the (Shenton, 2004) . All the studies used study designs, and data collection and analysis approaches that were appropriate in achieving the studies' aims and objectives, except for one study (John-Olabode et al., 2015) . In this study, case notes of adolescents presenting to an emergency department were used retrospectively to assess the level of knowledge and understanding of the condition. Collecting data from adolescents experiencing an acute illness seem an unreliable method for determining knowledge and understanding. It is notable that the mixed method studies presented their qualitative and quantitative data separately. While this facilitated the incorporation of the mixed method data into the other quantitative and qualitative findings, it is unusual for mixed method synthesis.
Major themes
Nine broad themes emerged from the data synthesis process: knowledge and understanding of the condition, symptom experiences, self-management, attitude to treatment, healthcare experiences, social relationships, difference and striving for normality, school experiences, and emotional well-being and coping.
Knowledge and understanding of condition
Some evidence exists to suggest that adolescents lack knowledge about SCD, irrespective of geographical, healthcare and cultural context. Adolescents in early and mid-adolescence appear to have limited knowledge and understanding about the disease's inheritance pattern (Bhatt et al., 2011; Erskine, 2011) . Among a sample of 117
Jamaican adolescents in late adolescence, a sizeable percentage (30%, n=35) perceived their sexual partners as unlikely to have the sickle cell trait, and only 40% (n=47) were
knowledgeable of the possible pregnancy complications related to SCD (Bhatt et al., 2011) . This limited knowledge and belief may explain the risky sexual behaviours reported in another study involving 122 Jamaican adolescents, where 50% (n=61) of the sample reported being sexually active, but only a minority (35%, n=43) reported using contraception (Asnani et al., 2014) . However, none of these quantitative studies tested for the significance of these results.
It also appears that adolescents may lack knowledge about the complications of SCD. In one study, adolescents seemed to identify pain as being the only complication of SCD (Bhatt et al., 2011) . Other knowledge gaps appear to be about nutrition and appropriate use of analgesics at home (John-Olabode et al., 2015) . In one qualitative study, adolescents identified their information needs as being related to pain management, managing at school and promoting normalcy (White and Mullen, 2004) . Studies suggest that adolescents appear to know about general health maintenance measures such as avoidance of strenuous exercise, extreme temperatures, and tobacco use; ensuring regular hydration; and knowing when to seek medical advice (Bhatt et al., 2011; JohnOlabode et al., 2015) . The observed knowledge deficit among the adolescents may be because their medical condition and its implications were explained to them as a young child without being revisited in adolescence (Campbell et al., 2010) .
Experiences of symptoms
Pain related to vaso-occlusion featured predominately in the literature and was the focus of ten studies. Adolescents identified sickle pain as unpredictable, and the defining characteristic of the disease (Erskine, 2011) . Evidence suggests that adolescents experience frequent sickle pain of mild intensity, which occurs in different body locations (particularly in the back, chest, abdomen, and extremities), and mostly during rest periods, with each episode lasting an average of five days (Shapiro et al., 1995; Maikler et al., 2001; Dampier et al., 2002; While and Mullen, 2004; Ikefuna et al., 2009 ). The literature vividly described the incidence, nature and the triggers of painful episodes
experienced by adolescents, using sensory word descriptors such as "arching", "pounding", throbbing" and "hurting" compared to affective, evaluative and temporal descriptors (Fosdal et al., 2015) .
Although the sickle pain was described as unpredictable, it appears to be triggered by known and controllable factors such as strenuous exercise, extremes of temperatures, dehydration, stress, and emotional upset among adolescents (While and Mullen, 2004) .
Evidence indicates that sickle pain may be the cause of the psychosocial problems experienced by adolescents. Sickle pain was reported to negatively impacted on school attendance and functioning, sleep pattern, daily and social activities, health service use, and health-related quality of life (HRQOL) (Shapiro et al., 1995; Maikler et al., 2001; Brandow et al., 2010; Atoui et al., 2015; Fosdal et al., 2015; John-Olabode et al., 2015; Graves et al., 2016) .
Another symptom evident in the literature was fatigue. Although less explored than sickle pain, five studies revealed that it was a challenging symptom of adolescents' daily lives. In one qualitative study, most of the participants described feeling continually tired and unable to carry out activities, wanting to sleep and being unable to concentrate (While and Mullen, 2004) . Furthermore, they expressed fatigue-related concerns more than sickle pain. In other studies, adolescents described how fatigue prevented them from engaging in social and school activities, which could lead to being labelled as "lazy"
by their peers and teachers (Dyson et al., 2011; Atoui et al., 2015) . Some studies, using the Short Form Health Survey (SF36) to examine HRQOL found that compared to their healthy peers, adolescents with SCD had significantly lower scores for vitality or energy level (p=0.000 for both studies) (Amr et al., 2011; Adeyemo et al., 2015) . However, the assessment of fatigue by the SF36 is limited to symptom frequency; other dimensions such as severity, emotional or functional impact are unmeasured. Moreover, the form is neither SCD nor an adolescent-specific assessment tool.
Self-management
Most studies examined adolescents' experiences of self-management in relation to pain.
No studies explored how adolescents self-manage fatigue. Adolescents were found to manage their painful episodes mostly at home using either pharmacological and/or nonpharmacological measure. In one cohort study, adolescents reported not using medications to control the majority (86%) of the painful episodes they experience but rather employ only non-pharmacological measures (Shapiro et al., 1995) . Contrary to this, in studies where adolescents were using pharmacological means, they were found to mainly take single non-opioid analgesics on an "as required basis" instead of on a regular schedule, rendering the painkillers ineffective (Dampier et al., 2002; Ikefuna et al., 2009 ). This may explain why almost one-third of adolescents reported persisting or worsening pain which required hospitalisation despite taking analgesics (Dampier et al., 2002; Ikefuna et al., 2009) . Evidence suggested that pain intensity and duration, accessibility of analgesics and perceived benefits of medication influenced the decision to take painkillers; and opioid analgesic use increased with increasing age (Dampier et al., 2002) .
Four studies revealed that adolescents employ several comfort measures and diversional activities to manage painful episodes (Maikler et al., 2001; While and Mullen, 2004; Barakat et al., 2007; Ikefuna et al., 2009 ). The commonly mentioned measures were rest and sleep, increased hydration, massage, hot compresses, positioning, prayers, media entertainment, and reading. Some adolescents were also reported to employ active relaxation strategies such as deep breathing and calming self-statements (Barakat et al., 2007) . In one cross-sectional study, adolescents in Nigeria reported that their pain was significantly relieved when they used comfort measures together with analgesics rather than using comfort measures or analgesics alone (Ikefuna et al., 2009 ). These adolescents were reported to rely significantly on comfort measures, and this may be due to the limited availability and access to potent analgesics in poor-resourced contexts like Nigeria.
Attitude to treatment
Only two studies referred to adolescents' attitude towards treatment and treatment adherence. One qualitative study highlighted how differences in adolescents' perception of medical care might influence treatment adherence (Erskine, 2011) . While some adolescents valued how drug regimens enable them to control their symptoms which in turn promoted adherence, others' doubts about the efficacy and benefits of preventative treatments such as folic acids and penicillin, led to non-adherence and a preference for using alternative medicine and religion. In an observational study, a sample of 50
Nigerian adolescents was reported not to adhere to their recommended treatment and What is notable about the African context is that, although a genetic condition, the cause of SCD is often held by lay people in Africa to lie within the supernatural world (Helman, 2007) . Such perspective may influence beliefs and motivations about conventional therapies. Furthermore, the reported non-adherence among the Nigerian adolescents may be due to the limited availability and accessibility of specialised out-patient care to provide continual care and support (Jin et al., 2008) .
For such adolescents, contacts with healthcare system may only be limited to periods of acute illness. However, this study retrospectively examined case notes of adolescents with SCD presenting to an emergency department, which is not a reliable method for assessing adherence.
Healthcare experiences
Only three studies (2 from the US and one from the UK) explored adolescents' experiences of health services. In one study, African-American adolescents with SCD described their problematic relationship with healthcare professionals during hospitalisations (Campbell et al., 2010) . Painful crises were reported to be discredited,
underestimated, and undertreated by health practitioners in acute care settings, with adolescents feeling that they were continually defending themselves against accusations of narcotic abuse and addiction (Campbell et al., 2010) . Moreover, adolescents felt compelled to actively advocate for themselves to receive optimal care as they perceived that health providers lacked empathy and adequate knowledge and understanding of SCD. This was reported by adolescents who have transitioned to adult services and thus having direct interactions with health professionals. Since SCD is commonest in people of minority ethnic backgrounds in Western countries, the possible explanations for the negative health care experiences are the contextual factors such as racial disparities, and issues of discriminatory attitudes in health services reported by individuals from minority ethnic backgrounds (Anionwu and Atkin, 2001 ).
On the other hand, adolescents in England described healthcare professionals as "friendly" and "helpful" during out-patient clinic visits (Kemp et al., 2015) . Adolescents' dissatisfaction with out-patient clinics was reported to be influenced mainly by long waiting time and lack of waiting room activities (Kemp et al., 2015) . In a qualitative study exploring the transition to adult services, adolescents reported a reluctance to leave children's services due to their concerns about adult care providers' knowledge about SCD and therefore their ability to provide optimal care (Porter et al., 2014) .
Social relationships
Seven studies explored adolescents'' relationships with families and peers. Families appear to be a primary source of support, motivation and comfort, enabling adolescents to cope better with SCD. In several studies, mothers and grandparents were identified as primary caregivers and advocates (Dyson et al., 2011; Erskine, 2011; Valenzuela e al., 2013; Atoui et al., 2015; Forrester et al., 2015) . However, parental over-protection may create family tension and conflict with adolescents' desire for independence and autonomy (Erskine, 2011; Atoui et al., 2015; Forrester et al., 2015) . Furthermore, the family could be seen as a source of guilt. Adolescents were conscious of the physical,
social, psychological, and economic impact of their illness on their families, leading to feelings of guilt (Atoui et al., 2015) .
As a genetic condition, there can be more than one child with SCD in a family. In such households, adolescents described the support received from their siblings with SCD due to their shared experiences (Atoui et al., 2015) . In one study, pets were identified as an important source of support (Valenzuela et al., 2013) . These studies suggest that having siblings with SCD and pets provide opportunities for relationships where adolescents can care for and support others (rather than vice versa), giving them a sense of responsibility and worth (Valenzuela et al., 2013; Atoui et al., 2015) . In one study, adolescents expressed concerns over how SCD might affect future romantic relationships (While and Mullen, 2004) .
Adolescents described the benefits of friendships with other young people with SCD regarding shared experiences (Valenzuela et al., 2013) . Indeed, formalised peer support was identified as means of making friends, learning new skills, sharing experiences and social reciprocity in relation to giving support to others Gardner, 1999, 2000) . One study reported how adolescents could feel an increased sense of empathy for others because of their challenges with SCD (Atoui et al., 2015) .
Self-concept and striving for normality
Some studies have examined psychological constructs such as self-concept and selfesteem. Some of the early quantitative studies, using the Piers-Harris Self-Concept Scale (which is child-specific) and the Body Cathexis Scale, suggested that adolescents with SCD in early and mid-adolescence were less satisfied with their body and had poorer self-concept compared to their socio-demographically matched healthy peers (p<0.001) (Kumar et al., 1976, Morgan and Jackson, 1986) . Factors such as delayed growth and sexual maturity and other physical symptoms such as jaundice and chronic leg ulcers may have accounted for the low self-esteem.
In a qualitative study conducted in England with eight male adolescents in early and mid-adolescence, participants were preoccupied with their outward appearance and had heightened feelings of self-consciousness about their physique, viewing themselves as deficient in comparison with their peers (Erskine, 2011) . However, a qualitative study conducted in Jamaica, including both female and male participants in late adolescence reported positive self-esteem (Forrester et al., 2015) . Such observed differences may relate to differences in the stages of adolescence, gender and study context. Other factors that may account for the variations in the self-appraisal, unaccounted for by the studies include the strength of adolescent's social support, their socio-economic and cultural background, and the social construction of the allegedly 'normal' body image (Shakespeare, 1995) .
Six studies highlighted how adolescents strive for a 'normal' teenage life. A range of strategies was identified in the literature that adolescents employ to enhance their social
image to achieve what they perceive to be normality. For instance, in several qualitative studies, some adolescents reported focusing on shared interests and activities with peers. Others also employed social comparison, a strategy where they enhanced their self-concept by comparing themselves with other people with SCD whose conditions are much worse (Erskine, 2011; Valenzuela et al., 2013; Atoui et al., 2015; Forrester et al., 2015) . Moreover, some studies suggested that striving for normality can lead some adolescents in early and mid-adolescence to resist any medical intervention and treatment that they perceive to set them apart from their healthy counterparts (Erskine, 2011; Atoui et al., 2015) . Conversely, for those in late adolescence, it may promote treatment adherence and self-care actions to maintain healthily and engage in a 'normal' teenage life (Forrester et al., 2015) . It may be that by late adolescence, adolescents have developed the necessary beliefs, knowledge, and skills to manage their illness (Taylor et al., 2008) .
Some studies suggest that striving for normality can lead adolescents to adopt risky behaviours such as having unprotected sex and using alcohol and tobacco to present themselves as 'normal' to others (Britto et al., 1998; Asnani et al., 2014; Forrester et al., 2015) . Besides, adolescents may downplay the severity of their illness and resist its social and physical limitations to develop a 'normal' self-presentation (Atoui et al., 2015) . However, studies suggest this presentation may be only partially successful, as it can be undermined by events such as severe painful crises, hospitalisations, and death of peers due to SCD (Erskine, 2011; Forrester et al., 2015) . Although adolescents with SCD, irrespective of geographical location, appear to strive for a 'normal' teenage life and since 'normality' is socially constructed (Freud, 1999) , there may be differences in their perception and definition of' normality' due to cultural and geographical differences.
This being the case, it is notable that adolescents with SCD from different contexts seem to use similar strategies to attain 'normality'.
School experiences
Adolescents' experiences at school were examined in six studies, three of which were conducted in the UK (Anie et al., 2010; Dyson et al., 2010a Dyson et al., , 2010b Dyson et al., , 2011 Amr et al., 2011; Atoui et al., 2015) . These studies discovered that SCD could affect adolescents' ability to concentrate because of fatigue; and led to frequent school absenteeism due to symptoms, hospitalisation, or medical appointments. School absence was reported to result in social exclusion and to negatively impact on educational attainment, which is further compounded by inadequate support structures and low expectations (Dyson et al., 2011; Atoui et al., 2015) .
Some UK studies described the challenges adolescents face in maintaining their health in school. For example, being refused toilet breaks, denied access to water during lessons, compelled to engage in strenuous exercises, unable to wear coats in class when cold, and refused rest periods when feeling tired (Dyson et al., 2010b; . Some adolescents felt that teachers viewed their self-care practices as being disruptive to
school routines (Dyson et al., 2011) . Adolescents attributed the onset of sickle pain at school to the hostile school environment and emotional upset arising from the actions of peers and teachers (Dyson et al., 2011) . Teachers were seen as lacking empathy and knowledge of SCD (Dyson et al., 2010b) . Indeed, the disclosure of the condition to teachers was not felt to improve their school experiences and adolescents preferred nondisclosure as a way of avoiding being singled out by teachers and maintaining normality (Dyson et al., 2011) . Studies also suggest that adolescents can experience verbal and physical bullying by both peers and teachers (Anie et al., 2010; Dyson et al., 2010a Dyson et al., , 2011 . However, studies in Nigeria and Jamaica found that teachers displayed empathy towards adolescents with SCD, exempting them from punishment and school chores (Anie et al., 2010; Forrester et al., 2015) . This positive experience may be due to the possible absence of stereotyping in African and Caribbean countries unlike Western countries (Anionwu and Atkin, 2001 ).
Emotional wellbeing and coping
Seventeen quantitative studies examined adolescents' emotional well-being, exploring concepts such as social functioning, depression, anxiety, HRQOL and coping. Several studies suggest that adolescents with SCD may have a higher prevalence of depressive and anxiety symptoms compared to both healthy peers and the normative population (Morgan and Jackson, 1986; Yang et al., 1994; Jerrell et al., 2010; Benton et al., 2011; Lukoo et al., 2015) . These studies used mostly generic paediatric scales such as the Child Depression and Anxiety Scale and Multi-Score Child Depression Inventory that are not culturally-tailored. Similarly, compared with adolescents with other chronic illnesses such as spina bifida, diabetes and cystic fibrosis, adolescents with SCD scored significantly higher (p<0.003) on the Beck Depression Inventory, indicating a higher prevalence rate of depression (Key et al., 2001) . Caution needs to be applied to these results as their statistical and/or clinical significance is unreported and the tools employed were neither specific for the condition nor age group.
However, in three studies that used detailed evaluation and psychiatric assessment, higher prevalence rates were not clinically significant (Yang et al., 1994; Benton et al., 2011; Graves et al., 2016) . Moreover, in some studies, a significant association was found between the reported higher prevalence rates of depression and anxiety among adolescents with SCD and disease severity, the presence of complications, treatment, and HRQOL (p<0.001) (Jerrell et al., 2010; Graves et al., 2016) .
Adolescents with SCD were also found to report significant lower scores on some generic paediatric behavioural measures, including the Child Behaviour Checklist and Student
Behaviour Rating Profile (similarly, these tools are not culturally-tailored), compared to their healthy counterparts (p<0.05) (Kumar et al., 1976; Lemanek et al., 1986; Morgan and Jackson, 1986; Hurtig and Park, 1989; Graves et al., 2016) . These studies suggest that adolescents with SCD may be at significant risk of behaviour problems such as social withdrawal, hyperactivity, attention deficit, obsessive-compulsive disorder and social phobia compared to their healthy counterparts. However, the scales are not specific for age group or condition.
In comparison with their healthy peers, some studies using the PedsQL scale and SF36
have suggested that adolescents with SCD tend to report significantly reduced overall HRQOL and subscale scores (p<0.02) (Amr et al., 2011; Dale et al., 2011; Adeyemo et al., 2015; Graves et al. 2016) . Overall HRQOL seemed to be influenced negatively by systemic complications (p<0.017) and increased hospitalisation rates (p<0.04) (Amr et al., 2011; Adeyemo et al., 2015) . Notably, with regards to the subscale score for the emotional well-being domain on the SF36 form, Arabian and African adolescents reported scores comparable to that of their healthy peers (p>0.07) (Amr et al., 2011; Adeyemo et al., 2015) . This may be because of the cultural context. HRQOL is a subjective, multidimensional experience that is culturally constructed (Kagawa-Singer et al., 2010) . However, none of the studies considered the cultural fit of HRQOL
dimensions, the conceptual and operational equivalence of the tools across cultures, and the cultural implications on the outcomes.
Spirituality, religiosity, creative activities, and the use of humour were identified as important coping strategies. In one qualitative study, adolescents described using spirituality through their connection with people (e.g. family, friends, and spiritual leaders), nature, and creative activities as a way of coping with painful crises or illness (Clayton-Jones et al., 2016) . Additional coping strategies identified were helping others through volunteering activities and the use of humour, particularly about painful crises (Atoui et al., 2015; Clayton-Jones et al., 2016) .
Religious beliefs and practices appear to help some adolescents find peace, strength, and comfort, especially during illness or painful crises as well as extending their social support network (Atoui et al., 2015; Clayton-Jones et al., 2016) . However, their beliefs could be challenged at times when they felt overwhelmed by SCD or when they reflected on the fairness of having the condition. Unlike Muslim adolescents who view Allah as the ultimate authority on illness and health and accepted their condition as God's ultimate providence, some Christian adolescents felt SCD was a divine punishment (Cotton et al., 2009; Atoui et al., 2015) . Epidemiologically, SCD is found mostly in individuals of African, South Asian and Middle Eastern descent (Piel et al., 2013) , who are reported to often use religious and spiritual coping strategies (Harrison et al., 2001) . Therefore, the use of religiosity and spirituality as coping strategies by the adolescents with SCD reported by the studies may be due to their ethnic and cultural backgrounds, which may be independent of the geographical settings.
Discussion
This review has identified nine themes in the literature about the experiences of living with SCD in adolescence. One theme central to this study is the process of normalisation, which reflects the conflicts encountered by adolescents as they become
responsible for their well-being while seeking to develop a sense of identity separate from their illness (Gabe et al., 2002) . Some of the strategies used to establish a sense of normality such as social comparison, downplaying disease severity and limitations, nondisclosure of condition, taking risks, treatment non-adherence, and focusing on positives, have been reported by adolescents living with other chronic illnesses (Gabe et al., 2002; Babler and Strickland, 2016; Tunnicliffe et al., 2016) . However, in those studies, the concept of "figuring it out" and "accepting the new normal" was essential in attaining normality. These concepts reflect the process of adjustment experienced by adolescents with juvenile arthritis, diabetes, and systemic lupus erythematosus, who may have had a 'normal' life before diagnosis and thus describe their conditions regarding biographical disruptions and seemed to seek for a life comparable to their 'old life'. However, this review discovered that adolescents with SCD strive for a life similar to their healthy peers, which may be influenced by the prevailing sociocultural expectations. Nevertheless, irrespective of the condition, sociocultural context and perception of 'normality', adolescents living with chronic diseases appear to employ similar normalisation strategies.
The review highlighted that adolescents with SCD have a higher risk for behaviour problems, mental health conditions and emotional difficulties, such as depression, anxiety, lower self-esteem, and weaker social skills. Adolescents with other conditions have reported a similar impact on their psychosocial wellbeing (Mackner et al., 2004; Jamieson et al., 2014) . The evidence suggests that family, friends, siblings, and pets are Taylor et al., 2013; Jamieson et al., 2014; Mufti and Cartwright, 2015; Jayarajah, 2016; ) . The benefits of friendships with peers with SCD have been similarly reported in asthma, epilepsy, juvenile rheumatoid arthritis, and diabetes (Kyngäs, 2004) .
While there are similarities between the experience of living with SCD and that of other chronic illnesses, there also appear to be substantial differences in relationship dynamics when compared with the literature about adolescents with other chronic conditions.
There is evidence to suggest that adolescents with SCD express a sense of responsibility and desire for reciprocal relationships, which is often complicated by social isolation and rejection perpetuated by SCD and its symptoms and complications. The review suggests that adolescents strive to satisfy this desire either by supporting and caring for their siblings with SCD, their pets, and other individuals with SCD through peer support groups or engaging in volunteerism.
Moreover, the review revealed that health professionals and the care environment could play a significant role in adolescents' experience of healthcare. Acute care for adolescents with SCD continues to be delivered in non-specialised units. On these units, there is evidence to suggest that professionals can be viewed by adolescents as unempathetic and possess insufficient knowledge of SCD compared to health practitioners at specialist out-patient clinics who are seen as supportive and experts in the condition.
Implications for nursing practice and research
Adolescents' with SCD appear to have life challenges, desires and needs characteristic of adolescence. Therefore, rather than focusing on the illness, nursing care should concentrate more on adolescents' developmental wellness (Taylor et al., 2008) .
Moreover, the review highlights the significant role of the care environment in adolescents' health service experiences. Providing dedicated adolescent and young
person SCD acute care units could enhance care and adolescents' experience of healthcare. Existing literature on the healthcare experiences of adolescents with cancer supports this (Taylor et al., 2013) . Beside SCD, the geographical, cultural, and healthcare contexts characterise adolescents' life and impact on their experiences. These social factors account for the differences observed in the experiences. Therefore, it is crucial that service development and improvement be co-designed and planned with adolescents to ensure that they are developmentally, contextually and culturally appropriate. Furthermore, the review indicates that adolescents with SCD employ comparable normalisation strategies irrespective of geographical and cultural background. This may be helpful when developing interventions for adolescents with SCD in Western countries, who come from diverse minority ethnic backgrounds. 
Conclusion
The strength of this review lies in the integrative review methodology adopted to gain a broader perspective on the research topic by integrating quantitative, qualitative and mixed methods studies. Using Whittemore and Knafl's (2005) method provided a systematic approach to the review. However, the nature and balance of the included evidence and the depth of the included data limited the analytic depth of the synthesis.
Another limitation of this review is that only the first author assessed the inclusion of potential studies and conducted the quality assessment of included studies. Moreover, due to the lack of reporting of sample characteristics, findings could not be interpreted regarding age, gender, and socio-economic background. Similarly, the lack of sufficient information about the healthcare, cultural and geographical settings within which the studies were conducted limited the comparative analysis. Nevertheless, this is the first review on this topic in the nursing and biomedical literature, and it has highlighted the particular experiences of adolescents with SCD and the consequent implications for research and nursing practice development. Tables   Table 1 Review Search Terms   PEO 
